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I. Basis fth r port 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).)\ 
Description, pages: 

1 -20 as originally filed 



Claims, No.: 

1-21 

Drawings, sheets: 

1/5-5/5 



as originally filed 



as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

Xhese elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written fomn. 

□ filed together with the intemational application in computer readable fomn. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ {he drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing sucti amendments must be referred to under item 1 and annexed to ttiis 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-14 




No: 


Claims 


15-21 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-21 


Industrial applicability (lA) 


Yes: 


Claims 


1-21 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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R It m V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step r 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1: EP-A-0 192 460 (DYNAGRAN ) 27 August 1986 (1986-08-27) 

D2: FR-A-2 724 844 (LABORATOIRE INNOTHERA) 29 March 1996 (1996-03- 

29) 

Claim 1 is directed to a process for a preparation of an orally administrable calcium 
composition, comprising the steps of: 

(1) obtaining a physiologically tolerable particulate calcium compound having a mean 
particle size in the range 3 to 40 jam, having a crystalline structure and having a surface 
area of 0,1 to 1,2 m7g; 

(ii) mixing said calcium compound with a water-soluble diluent and an aqueous solution 
of a water soluble binder in a fluid bed granulation apparatus and drying the resulting 
mixture to produce a first granulate; 

(iii) optionally mixing said first granulate with one or more further components to 
produce a second granulate; and 

(iv) optionally compressing said first or second granulate to form tablets. 

Document D1 , which is regarded to represent the closest prior art, discloses a process 
for making the agglomerates from which tablets containing up to 75 % of active 
incredient are directly compressed. The process of D1 has the same steps as claimed 
in the process of claim 1 (p.7, l.19-p.9, 1.2). Up to 76,6 % of calcium carbonate with a 
particle size of 3-10 )am as an active incredient is disclosed in Exp. XIII. D1 differs from 
the invention by having no specific surface area of calcium compound disclosed. The 
technical problem was to provide a process for calcium compounds with reduced bulk 
and with a calcium compound content in excess of 60 % by weight. The solution was 
the process according to claim 1 . 

D2 discloses a therapeutic composition and a process for it comprising calcium 
compound with the same surface area as claimed in claim 1 (Exp. 1 ; Scoralite IB). The 
skilled person confronted with the above mentioned problem and equipped with the 
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teaching of D1 would have had motivation and technical guidance (D2) for modifying 
the process of D1 by taking the calcium compound of D2 (Scoralite 1B), since in need 
of calcium compound with particle size of 3-10 microns, and would have arrived at a 
process of claim 1 . Further dependent claims 2-14 do not contain any features, which in 
combination with the features of any claim to which they refer, meet the requirements of 
the PCT in respect of inventive step. These claims merely contain features already 
known from D1-D2 or typical features generally known to person skilled in the art in the 
field of processing orally administrable pharmaceutical compositions. Thus the subject- 
matter of claims 1-14 does not involve an inventive step (Art. 33(3) PCT). 

Claim 15 is directed to a granulate comprising a fluid bed granulation granulate 
product of a physiologically tolerable calcium compound, a water-soluble binder and a 
water-soluble diluent, said calcium compound having a mean particle size in the range 
3 to 40 fim, having a crystalline structure and having a surface area of 0,1 to 1 ,2 m^/g. 
Document D2 discloses a therapeutic composition comprising calcium compound 
(carbonate), lubricant (magnesium stearate), water-soluble diluent (xylitol/sorbitol), 
water-soluble binder (polyvinylpyrrolidone) and vitamin D as a further component (Exp. 
1 ; claims 1-8; p.7, 1.7-8). The used calcium carbonate is of same type (Scoralite 1 B) as 
used in the examples of the invention, therefore having implicitly same mean particle 
size and surface area. Consequently, the subject-matter of claims 15-20 is not novel 
(Art. 33(2) PCT). 

Claim 21 is directed to a tablet comprising a compressed granulate as claimed above 
containing: calcium carbonate, vitamin D3, a lubricant, citric acid and an oligo- 
saccharide. D2, which is considered to represent the closest prior art, discloses in an 
Example 1 a tablet comprising most of the features of claim 21 . The other features 
(citric acid and oligosaccharide) are also disclosed in D2 (Exp. 6) being therefore 
obvious for the skilled man to combine the latter with the former ones. Consequently 
the subject-matter of claim 21 does not involve an inventive step. 

Re Item VII 

Certain defects in the international application 

Contrary to the requirements of Rule 5.1(a)(ii) and (iii) PCT, the relevant background 
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art has not been indicated in the description and no corresponding documents (D1, D2) 
have been cited. 

The unit "kp" employed on page 14 has not additionally been expressed in terms of the 
units stipulated by Rule 10.1(a) PCT. 
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This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 



. sheets. 



This International Search Report consists of a total of 3 

nn It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the international application In written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



2. 
3. 



□ 
□ 
□ 
□ 

□ 

□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



4. With regard to the title, 

[X] the text is approved as submitted by the applicant. 

I I the text has been established by this Authority to read as follows: 



With regard to the abstract, 

pr| the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
' — ' within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. 



I I as suggested by the applicant. [X] None of the figures. 

I I because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 
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(57) Abstract 
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Association th^rapeutique vitamino-calcique sous forme gal^nique 
unitaire de comprimes, son procede d'obtention et son utilisation 

La presente invention conceme une nouvelle association th^rapeu- 
5 tiqtie vitamino-calcique, son proc6d6 d'obtention et son utilisation. 

On connait de nombreuses associations vitamino-calciques pour 
combattre diverses maladies. 

Les effets th^rapeutiques li6s k I'administration conjointe de cal- 
cium et de vitamine D sont bicn connus, comme cela est relate par 
10 exemple dans les articles de Marie C. Chapuy et coll. — Effect of Cal- 
civim and Cholecalciferol Treatment for Three Years on Hip Fractures 
in Elderly Women, British Medical Journal, 308. 1081-1082 (23 avril 
1994), de Marie C. Chapuy et coll. — Vitamin D3 and Calcium to 
Prevent Hip Fractures in Elderly Women, New England Journal of 
15 Medicine, 221, 1637-1642 (3 d^cembre 1992) et dans I'article intituU 
Supplementation with Vitamin D3 and Calciimi Prevents Hip Fract- 
ures in Elderly Women, Nutrition Reviews, Vol. 51 , fi, pp. 183-185. 

Ces articles montrent 6galement la variability des efFets th^rapeu- 
tiques de I'association en fonction du dosage de calciimi et de la vita- 
20 mine D, avec une dose joumalifere optimale se situant, pour une indi- 
cation dans la prevention et le traitement de Tost^oporose, aux alen- 
tours de 1000 k 1200 mg de calcium 616ment et 800 UI de vitamine D3. 



FEUILLE DE REMPLACEMENT (REGIE 26) 
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Le calcium et la vitamine D sont g^n^ralement administr^s au 
patient simultan^ment, xnais sous des formes distinctes, par exemple 
des comprim6s d*un sel de calcium et des gouttes de vitamine D. 

En efFet, les sels de calcium acceptables du point de vue pharma- 
5 ceutique et la vitamine D pr6sentent, chactm en ce qui les conceme, des 
caract6ristiques trfes sp6cifiques du point de vue de la gal6nique (voir 
notamment le EP-A-0 413 828 qui conceme xme preparation stabilis6e 
de vitamine D3 destin6e k potentialiser la stability du principe actif), ce 
qtd conduit k tin conditionnement sous des formes s6par6es. 
10 Mais ced rend difficile le respect des doses absolues et relatives de 
calcium et de vitamine D, et done Tobservance correcte du traitement, 
en particulier sur xme longue periode. 

II a 6t6 d^jk proposd des associations calcitun et vitamine D sous 
ime meme forme, par exemple par le WO-A-94 06435 (precede de trai- 
ls tement gyn6cologique utilisant notamment une combinaison de vita- 
mine D et de calcium), le WO-A-92 19251 (association de vitamine D 
avec du calcium pour combattre Tostdoporose, plus particulierement 
sous forme buvable), le EP-A-0 197 514 (composition pharmaceutique 
comprenant une hormone parathyroide ou un fragment physiolo- 
20 giquement actif de celle-ci en combinaison avec de la vitamine D hydro- 
xylee ou xm sel de calciiim non toxique pour augmenter la masse os- 
seuse) ou encore le DE-A-42 12 122 (element basse calorie k base de 
proteines, d'vin sel de calcixmi et de vitamine D). 

Mais dans ces formes connues les proportions entre calcium et 
25 vitamine D sont g6n6ralement assez 61oign6es des proportions opti- 
males souhaitables indiqu6es notamment dans la littdrature pr6cit6e. 

Ces formes connues correspondent d'ailleurs souvent plus k des 
supplements vitamino-caldques (supplements alimentaires ou sp6cia- 
lites "OTC" vendues sans prescription m6dicale) qn'k de v6ritables sp6- 
30 cialites pharmaceutiques k vis6e th6rapeutique destinies k prdvenir ou 
traiter des affections telles que Tosteoporose avec vine posologie precise, 
D existe ainsi k Theure actuelle un besoin de pouvoir disposer d'xme 
association vitamino-caldque comportant, sous une seule et meme for- 
me, un dosage relatif optimal entre calciimi et vitamine D, tout parti- 
35 culi^rement pour la prevention et le traitement de Tosteoporose, 
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Mais du fait de la nature des sels de calcium disponibles accepta- 
bles du point de vue pharmaceutique, il est relativement difficile d'as- 
socier du caldiim sous forme 616mentaire avec de la vitamine D dans 
certains dosages spdcifiques. Ced est particuliferement vrai si Ton d4- 
5 sire obtenir des comprim^s par un proc6d6 de fabrication par compres- 
sion directe. Les contraintes des prindpes actifs, k savoir le caldum 
sous forme 6Umentaire et la forme de vitamine D, ne permettent alors 
pas une raise en oeuvre directe. 

La pr^sente invention r^sout les problfemes mentionn^s d-dessus 
) en proposant une assodation thdrapeutique vitamino-caldque sous for- 
me gal^nique unitaire de comprim^s, comprenant comme prindpes ac- 
tifs associ^s du caldum sous forme 616mentaire et au moins tme vita- 
mine D, caract6ris6e en ce qu'elle renferme, en outre, au moins un liant 
k sec et en miUeu humide combing en quantity synergique avec au 
moins un diluant, au mdns un liant et au moins un lubrifiant, I'un au 
moins dudit diluant et dudit liant 6tant tm 6dulcorant. 

La pr^sente invention a 6galement pour objet un proc6d6 d'obten- 
tion d"une assodation th^rapeutique vitamino-caldque comprenant du 
caldum sous forme 6l6mentaire et au moins ime vitamine D, qui est 
caract6ris6 en ce qu'il consiste : (a) h granuler le caldum sous forme 
616mentaire avec un liant k sec et en milieu humide ; (b) k pr6m61anger 
la vitamine D avec un liant ddulcorant dans une 6tape s6par6e ; (c) k 
m^langer dans une autre 6tape s6par6e un diluant 6dulcorant, un liant 
6dulcorant suppl6mentaire et im arome avec les produits des stapes (a) 
et (b) tout en ajoutant \m lubrifiant ; (d) k comprimer 6ventuellement le 
melange sur presse rotative. 

L'invention se rapporte aussi k I'utilisation de la nouvelle assoda- 
tion th6rapeutique vitamino-caldque pour combattre I'ost^oporose. 
L'invention est ^galement relative axix caract^ristiques d-apr6s : 

— le rapport du caldum sous forme 616mentaire k la vitamine D, 
exprim6 en mg de Ca 616ment par UI de vitamine D, est compris 
entre 1 et 1,5, de pr6f6rence entre 1,2 et 1 ,3 ; 

— le caldum sous forme 616mentaire provient d'un sel de calcium 
choisi parmi le carbonate de calcium, le pidolate de caldum, le lac- 
tate de caldum, le dtrate de caldum, le gluconate de calcium, le 
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chlorure de caldum, le glucoheptonate de calcium, le glycerophos- 
phate de caldiun et le phosphate de caldum ; 

— la vitamine D est choisie panni la vitamine D2 ou ergocaldferol, la 
vitamine D3 ou chol6caldf(§rol ou un melange de celles-d ; 

— le comprim6 appartient au groupe comprenant les comprim6s k 
croquer, les comprim6s s^cables, les comprim6s h sucer, les compri- 
m6s macher, les comprim^s dispersibles et les comprim6s pour 
suspension buvable ; 

— I'un au moins dudit diluant 6dulcorant et dudit liant 6dulcorant est 
un agent de saveur propre h am61iorer les caract6ristiques gustati- 
ves de I'assodation, avantageusement un polyol, notamment choisi 
parmi le mannitol, le sorbitol, le xylitol et le maltitol ; 

— le liant k sec et en miUeu humide est choisi parmi une cellulose, la 
maltodextrine et la polyvinylpyrrolidone ; 

— le lubrifiant est choisi parmi le st6arate de magnesium, I'adde 
st6arique, I'huile de ridn hydrog§n6e, I'huile de coton hydrog6n6e 
et le b6h6nate de glycerol ; 

— I'assodation renferme en outre un agent aromatisant et/ou \m ad- 
difiant et/ou un 6dulcorant suppl^mentaire. choisi parmi le saccha- 
rinate de sodiiun, le cyclamate de sodiiun et I'aspartame ; 

— I'assodation vitamino-caldque r^pond k la formule g6n6rale : 



Calcium (carbonate de) 1 250 mg 

(Quantit6 correspondant k caldum 616ment 500 mg) 

Chol6caldf6rol ^ mg * 

Xylitol 661 mg 

Sorbitol 500 

Poljrvinylpyrrolidone mg 

Arome (dtron, orange, etc.) 20 mg 

St^arate de magnesium 20 mg 
(* Vitamine D3 dos6e k 100 000 Ul/g), 



ladite formule correspondant k un comprim6 termini k 2 500 mg. 

0 

Divers avantages et caract6ristiques de la pr6sente invention res- 
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soitiront d'un exemple de realisation ci-apr6s. 

Dans cet exemple, Tassodation de Tinvention se pr6sente sous for- 
me dun comprim6 a croquer de formule suivante (pour un comprim^ 
termini k 2500 mg) : 



Calciiim (carbonate de) 


1 250 mg 


(Quantity correspondant k caldum ^l^ment 


500 mg) 


Chol6calcif6rol 


4 mg* 


Xylitol 


661 mg 


Sorbitol 


500 mg 


Poljrvinylpyrrolidone 


45 mg 


Arome (citron, orange, etc.) 


20 mg 


St^arate de magnesium 


20 mg 


(* Vitamine D3 dos6e 100 000 VJ/g) 





Le carbonate de calciimi est du type SCORALITE IB®, SCORA ; il 
s'agit d*xme poudre blanche de granulom^trie trks fine d'un diamfetre 
moyen de 12 micrometres environ, de densite 61ev6e (d = 1,3 g/cm^ 
environ) prdsentant im mauvais 6coxalement et une mauvaise aptitude 
k la compression. 

La vitamine D est du choie calciferol (type 100 CWS®, ROCHE) ; il 
s'agit d une poudre granuleuse, de diamfetre moyen de 200 micrometres 
environ, de couleur jaunatre, dos^e k 100 000 UI par gramme. 

La presence de DL-a-tocopherol (environ 0,2 % m/m de vitamine E) 
lui conftre une grande stabilite et empeche son oxydation. 

Le diluant-edxilcorant utilise dans Tinvention est de preference du 
xylitol de type XYLITAB 300®, FINNSUGAR. Ce xylitol est un polyol de sa- 
veur sucree (eqxiivalente k celle du saccharose), procurant xme agreable 
sensation de fraicheur dans la bouche, il est acariogene et trfes peu ca- 
lorique (2,4 Kcal/g contre 4 Kcal/g pour le saccharose). Cette sensation 
agreable permet une meilleure observance du traiteiiient par le pa- 
tient. Ce xyhtol utilise possede des proprietes de comprimabilite supe- 
rieures a celles du xylitol standard, 

Ce compose se presente sous la forme d*une poudre granuleuse, 
cristalline blanche, d'un diamfetre moyen de 250 micrometres. 
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Le liant-6diilcorant utilise dans la pr6sente invention est en parti- 
culier du sorbitol (de type NEOSORB P 60 W®, ROQUETTE). Ce polyol se 
pr^sente sous la forme d'vine poudre granialeuse blanche, d'un diamfetre 
moyen de 200 micrometres et possfede d'excellentes propri6t6s liantes 
5 en compression. Le sorbitol est de saveur sucr6e (70 % de celle du sac- 
charose), acariogfene et peu calorique (2,4 Kcal/g). 

Le liant de la pr^sente invention est, de pr6f6rence, de la polyvinyl- 
pyrrolidone (de type KOLUDON K 30®, BASF) ; il se pr^sente sous la for- 
me d'une poudre blanchatre granuleuse et possfede de trfes grandes pro- 
10 pri6t6s liantes en granulation humide. La valeur de la constante K 
caract§rise les poljrvinylpyrrolidones solubles et depend de leur solubi- 
lity relative, 

L'aromatisant est particuliferement xm arome citron (SBI) ; il se 
pr^sente sous forme d'xme poudre fine, jaunatre, composee d'huiles es- 

15 sentielles atomis6es sur de la maltodextrine. De nombrexix essais r6a- 
lis^s diirant la mise en oeuvre de la pr6sente invention qui ont compart 
diff^rents aromes ont montr^ que Tarome citron convenait parfaite- 
ment bien au niasquage du gout crayevix du carbonate de calcium et 
qu il s'associait agr6ablement k la sensation de fraicheur apport^e par 

20 le xylitol. 

Le lubrifiant est g6n6ralement du st6arate de magnesixxm se pre- 
sentant sous forme d'une poudre fine, blanchatre, permettant d'^viter 
le phenomene de grippage au niveau des matrices des presses k com- 
primer quand I'association vitamino-calcique de la pr6sente invention 
25 est sous forme de comprimds. 

La quantity de calcium ^l^mentaire par prise sera, de pr6f6rence, 
de 500 mg, ce qui correspond k 1250 mg de carbonate de calcixim. 

La quantity de choiycalcifyrol est de 4 mg par prise, ce qui corres- 
pond k 400 UI dune vitamine D3 dos^e i 100 000 Ul/g. En pratique, la 
30 quantity de choiycalcifyrol par comprimy dypend du dosage de la ma- 
tiere premiere utilis6e. 

Ces doses correspondent notamment k la posologie optimale indi- 
quye par les publications mentionnyes plus haut, tant en valeur iabso- 
lue (doses joumaliferes de calcium et de vitamine D3, respectivement) 
35 que relative (ratio calcium/vitamine de Tordre de 1 ,25 mg de Ca yiy- 
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ment par UI de vitamine D). 

Les nombreux essais des fonnules de cet exemple ont permis d'op- 
timiser les quantit^s des difFdrents excipients. 

Pour obtenir tin comprim^ k croquer au gout le plus agr^able, I'ap- 
5 port en liant k sec et en milieu humide combing en quantity synergique 
avec au moins le diluant 6dulcorant, au moins le liant ^dulcorant et au 
moins le lubrifiant doit §tre important. Dans le cas d'un comprim6, 
celui-d aura g6ndralement une masse de 2500 mg. 

Dans certaines formes de mise en oeuvre de la pr^sente invention, 
10 on utilise une quantity de xylitol d'environ 661 mg, qui correspond k la 
quantity n6cessaire a incorporer pour obtenir le meilleur masquage de 
gout du carbonate de calcium sans pour autant diminuer la compri- 
mabilit6 du melange, les propri6t6s du xylitol en compression 6tant 
moyennes. 

15 Le sorbitol est utilise a raison d'environ 500 mg car il s'agit de la 
quantity necessaire k incorporer pour obtenir une parfaite reproducti- 
bilit6 de la fourchette de resistance k la rupture, paramfetre critique 
dans le cas des comprimes a croquer. Une quantite sup6rieure, au de- 
triment du xylitol, diminuerait les qualit6s gustatives du comprim6. 

20 La polyvinylpyrrolidone est utilis6e k raison d'environ 45 mg, lors 
de la granulation humide du carbonate de calcium, vme partie (20 mg) 
est meiangee k sec avec le carbonate de calcium, la partie restante 
(25 mg) est utilis6e en solution 10 % dans de I'eau d6min6ralis6e k 
froid. Une teneur en polsrvinylpyrrolidone inftrieure k 40 mg entraine 

25 une trop grande friability des grains de carbonate de calcium. Une 
quantity plus importante n'apporte pas de r^els benefices. 

La quantity d'arome citron est d'environ 20 mg, il s'agit de la quan- 
tity nycessaire pour aromatiser de fapon satisfaisante le comprimy. Une 
faible variation de cette quantity (± 3 mg) ne modifie pratiquement pas 

30 logout final. 

La quantity de styarate de magnysium est d'environ 20 mg. II s'agit 
de la quantity nycessaire pour obtenir xme lubrification satisfaisante 
lors de la compression. Une quantity plus faible, environ 15 mg, entrai- 
ne im phynomlne de grippage, alors qu'une quantity supyrieure, 25 mg 

35 tend k diminuer la durety du comprimy et risque de modifier son gout. 
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Les caract^ristiques physiques des 616ments de Tassociation vita- 
mino-caldque de la pr^sente invention vont Stre indiqu^es d-aprfes. 

Le carbonate de caldum a \in ^coulement nul et une density appa- 
rente (g^cm^) d'environ 1,28 k 1,35 et une humidity r6siduelle en pour- 
cent de 0,1. La vitamine D3 chol6calcif6rol sous forme d'un concentrat 
de forme pulv6rulente a un 6coulement de 6 secondes pour 100 g de 
poudre, une density apparente en g/cm^ de 0,73, une humidity r6si- 
duelle en pour-cent de 6,4 et un dosage en Ul/g de 100 000. 

Le xylitol a un 6coiilement nul, une density apparente en g/cm 
d'environ 0>68-0,69, une humidity r^siduelle en povir-cent de 0,2 0,3. 

Le sorbitol a des ^coulements dans la gamme de 4 ^ 5 secondes 
pour 100 g de poudre, une densite apparente en g/cm^ de 0,71 k 0,73 et 
tme humidity r6siduelle en pour-cent de 0,5 ^ 0,8. 

Les 6tapes de mise en oeuvre pr6f§r6es du proc6d6 d*obtention de 
Tassociation vitamino-calcique de la pr^sente invention vont mainte- 
nant etre expos6es. 

Une granulation humide du carbonate de caldum est tout d'abord 

efFectu6e. 

Dans cette mise en oeuvre, le carbonate de calcium et la poljrvinyl- 
pyrrolidone sont tamis^s sur un tamiseur vibrant pourvu d'vme grille 
d'ouverture de maille appropri^e ; ces poudres sont introdtiites dans un 
m61angeur et m61ang6es peu de temps \me vitesse appropri6e. De la 
solution de polyvinylpyrrolidone est ajoutSe par stapes successives. 
Une granulation est effectu6e jusqu'^i I'obtention d'vine masse hximide, 
permettant vme 6tape de pr^calibrage suivante. 

Une pr6calibration est effectu^e sur un grantJateur muni d*une 
grille d'ouverture de maille appropri^e. 

Le produit resultant est s6ch6 sur tin lit d'air fluidis6 et laiss6 k 
refroidir. 

La perte de masse la dessiccation est d6terminee et une calibra- 
tion sur xme grille d'ouverture de maille appropri^e est e£fectu6e. 

Parallfelement, la vitamine D3 est prem61ang6e et, aprfes un tami- 
sage, elle est m61ahg6e avec du sorbitol dans un m^langeur pendant 
une dur6e appropri6e et k une vitesse de rotation convenable. 

On realise ensuite le melange avec les autres constituants en tami- 
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sant du xylitol, du sorbitol et rarome sur un tamis vibrant 6quip6 d'une 
grille k ouverture de mailles appropri^e. On melange ces trois cons- 
tituants avec le prdm^lange de vitamine D3-sorbitol dans un m61an- 
geur k une vitesse appropri^e. On introduit ensuite le carbonate de cal- 
5 dxirn gran\il6 et on le melange pendant la dur6e requise k la vitesse 
appropri^e. 

Le st6arate de magn^sixim est tamis6 sur un tamis vibrant muni 
d'une grille d'ouverture de maille appropri^e puis 1 'ensemble est m6- 
lang^ dans un m^langetu*. 
10 L'ensemble ci-dessus peut etre ensuite comprim^ sur une presse k 
comprimer en contrSlant r6guli6rement runiformit6 de la masse et la 
resistance k la rupture. Les dur^es de melange, les vitesses de rotation 
et les dimensions des tamis sont classiques et sont bien connues de 
I'homme du metier. 

15 Ainsi, la pr6sente invention permet d'obtenir une association vita- 
mino-calcique contenant 500 mg de calciimi dl6mentaire et 4 mg de 
vitamine D3 par prise, association qui est notamment sous la forme 
d'un comprim6 k croquer qui est d'un gout agr^able et d'une duret^ 
adapt^e aux patients. 
20 Plus particuliferement, titre d'exemple non limitatif, les doses qui 
seront g6ri6ralement utilis6es se situeront dans les gammes suivantes : 
calciimi sous forme 61^mentaire, environ 500 mg k environ 1500 mg ; 
vitamine D ou melange de vitamines D, environ 3,5 mg k environ 12 
mg. Une telle association vitamino-caldque, notamment sous forme de 
25 comprim^s, ne contient ni sucre ni sodiuin. 

Cependant, d'autres formes gal^niques sont possibles. 
On peut ainsi r^aliser un comprim^ s6cable (k avaler) de formule 
suivante, pour un comprim^ de 1,60 g : 

30 Carbonate de calcium 1,250 g 



Vitamine D3 
Cellulose microcristalline 
Poljrvinylpyrrolidone 
St^arate de magnesium 



0,004 g 
0,236 g 
0,040 g 
0,020 g 
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10 

De fepon g6n6rale, pour la mise en oeuvre de comprim6s du type k 
croquer ou k sucer on utiUsera du carbonate de calcium. D'autres sels 
tels que le triphosphate de calcium peuvent etre utilises, mais leur ab- 
sorption par Torganisme est moindre, ce qui conduit k adapter les 
5 quantit6s en consequence (pour une meme quantit6 de calcium ei6men- 
taire absorb^, il faut environ 1,2 g de triphosphate de calcium pour 1 g 
de carbonate de calcium). 
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REVENDICATIONS 

1, Association th6rapeutique vitamino-calcique sous forme gal^ni- 
que unitaire de coinpriin6s, comprenant comma principes actifs asso- 

5 ci^s du calcium sous forme 616mentaire et au moins une vitamine D, 
caract6ris6e en ce qu'elle renfenne, en outre, au moins un liant k sec et 
en milieu htimide combing en quantity synergique avec au moins un di- 
luant, au moins un liant et au moins xm lubrifiant, I'xm au moins dudit 
diluant et dudit liant ^tant tm ddulcorant. 

10 

2. Association selon la revendication 1, ou le rapport du calcium 
sous forme dl6mentaire k la vitamine D, exprim6 en mg de Ca 616ment 
par UI de vitamine D, est compris entre 1 et 1 ,5. 

15 3. Association selon la revendication 2, ou le rapport du calcium 

sous forme 61ementaire k la vitamine D, exprim6 en mg de Ca Element 
par UI de vitamine D, est compris entre 1,2 et 1,3. 

4. Association selon la revendication 1, ou le calcitmi sous forme 
20 616mentaire provient d'un sel de calcium choisi panni le carbonate de 
calcium, le pidolate de calcium, le lactate de calcixmi, le citrate de cal- 
cium, le gluconate de calcivma, le chlorure de calcium, le glucoheptonate 
de calcium, le glycerophosphate de calcixim et le phosphate de calcium. 

25 5. Association selon la revendication 1, ou la vitamine D est choisie 

parmi la vitamine D2 ou ergocalcif§rol, la vitamine D3 ou chol^calci- 
f^rol ou uh melange de celles-d. 

6. Association selon la revendication 1, ou le comprim^ appartient 
30 au groupe comprenant les comprim6s k croquer, les comprim^s s6ca- 

bles, les comprim6s k sucer, les comprim^s k macher, les comprim^s 
dispersibles et les comprim^s pour suspension buvable. 

7. Association selon la revendication 1 , ou Tun au moins dudit di- 
35 luant 6dulcorant et dudit liant ^dulcorant est un agent de saveur pro- 
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pre k am^liorer les caract^ristiques gustatives de I'association, 

8. Association selon la revendication 7, ou Ttin au moins dudit di- 
Ixxant 6diilcorant et dudit liant 6dulcorant est un polyol. 

5 

9. Association selon la revendication 8, ou le polyol est choisi parmi 
le mannitol, le sorbitol, le xylitol et le maltitol. 

10. Association selon la revendication 1, ou le liant k sec et en mi- 
10 lieu humide est choisi parmi une cellulose, la maltodextrine et la poly- 
vinylpyrrolidone. 

11. Association selon la revendication 1, oix le lubrifiant est choisi 
parmi le st^arate de magnesium, Tacide stearique, I'huile de ricin hy- 

15 drog6n6e, Thuile de coton hydrog6n§e et le b6h6nate de glycerol. 

12. Association selon la revendication 1, renfermant en outre un 
agent aromatisant. 

20 13. Association selon la revendication 1, renfermant en outre un 

acidifiant. 

14. Association selon la revendication 1, renfermant en outre xm 
6dxilcorant suppl6mentaire choisi parmi le saccharinate de sodium, le 

25 cyclamate de sodium et I'aspartame. 

15. Association selon la revendication 3, de formule g6n6rale : 



Calciiim (carbonate de) 1 250 mg 

(Quantity correspondantii calcium 616ment 500 mg) 

30 Chol6calcif6rol 4 mg * 

Xylitol 661 mg 

Sorbitol 500 mg 

Pol3rvinylp3nrrolidone 45 mg 

Arome (citron, orange, etc.) 20 mg 

35 St6arate de magnesium 20 mg 
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(* Vitamine D3 dos6e ^100 000 Ul/g), 
ladite fonnule correspondant k un comprim^ termini 2 500 mg, 

16. Proc6d6 d*obtention d'une association th^rapeutique vitamino- 
5 calcique sous forme gal6nique xinitaire de comprim^s comprenant com- 

me principes actifs associ^s du calcium sous forme 616mentaire et au 
moins ime vitamine D, caract6ris6 en ce quil consiste : 
(a) k granuler le calcium sous forme 6lementaire avec xm liant a sec et 
en milieu hvimide ; 

10 (b) ^ pr6m61anger la vitamine D avec un liant 6dulcorant dans une 
6tape separ^e ; 

(c) k m^langer dans \me autre 6tape separee un diluant 6dulcorant, 
un liant 6dulcorant suppl^mentaire et un arome avec les produits 
des 6tapes (a) et (b) tout en ajoutant un lubrifiant ; 
15 (d) ^ comprimer 6ventuellement le melange sur presse rotative. 

17. L'utilisation de I'association th^rapeutique vitamino-calcique 
de I Une des revendi cations 1^15 pour combattre I'ost^oporose. 



20 
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(57) Abstract 

The invention provides a process for the preparation of an orally administrable calcium composition, said process comprising the 
steps of: (i) obtaining a physiologically tolerable particulate calcium compound having a mean particle size in the range 3 to 40/4m, having 
a crystalline structure and having a surface area of 0.1 to 1.2 m^/g; (ii) mixing said calcium compound with a water-soluble diluent and 
an aqueous solution of a water soluble binder in a fluid bed granulation apparatus and drying the resulting mixture to produce a first 
granulate; (iii) optionally mixing said first granulate with one or more further components to produce a second granulate; and (iv) optionally 
compressing said first or second granulate to form tablets. 
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Process for p repariTig oral calcima compositions 

5 This invention relates to a process for the 

manufacture of an orally administrable pharmaceutical 
composition containing a physiologically tolerable 
calcium compound, in particular a composition in tablet 
form. 

10 Calcium carbonate tablets are used as a source of 

calcium, especially for patients suffering from or at 
risk of osteoporosis. Moreover calcium carbonate is 
used as an acid neutralizing agent in antacid tablets. 

Calcium carbonate is used in such tablets since the 

15 calcium content of calcium carbonate is high, the 

calcium is presented in a form which can be taken up 
from the gastrointestinal tract, calcium carbonate is 
effective at neutralizing gastric acids, and calcium 
carbonate is a physiologically acceptable calcium 

2 0 compound . 

In such tablets, various binders, sweeteners and 
flavors are used in order to produce a tablet which is 
readily acceptable to the patient. Indeed many 
producers have sought to achieve improved patient 
25 acceptability by formulating the tablets with such 

excipients in a "chewable" form. As a result, and since 
the daily recommended dosage is generally about 1000 mg 
calcium, the commercially available calcium tablets 
which commonly contain 500 mg calcium are relatively 

3 0 bulky. 

Examples of chewable calcium carbonate tablets are 
described in WO 96/09036 (Laboratoire Innothera) and in 
US-A-4446135 (Sterling Drug) . The chewable calcium 
carbonate tablets described in these two patent 
35 publications have a calcium carbonate content of about 
50% or less by weight and for a 500 mg calcium dosage 
are therefore undesirably large. 
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The present invention is directed to a process by 
which this undesired bulk may be reduced, and in 
particular to a process by which a chewable calcium 
tablet may be produced with a calcium compound content 
5 in excess of 60% by weight. 

Thus viewed from one aspect the present invention 
provides a process for the preparation of an orally 
administrable calcium composition, said process 
comprising the steps of : 

10 (i) obtaining a physiologically tolerable 

particulate calcium compound having a mean particle size 
in the range 3 to 40/im, having a crystalline structure 
and having a specific surface area of 0.1 to 1.2 m^/g, 
preferably 0.2 to 0.9 mVg, especially 0.3 to 0.8 mVg; 

15 (ii) mixing said calcium compound with a water- 

soluble diluent and an aqueous solution of a water 
soluble binder in a fluid bed granulation apparatus and 
drying the resulting mixture to produce a first 
granulate ; 

20 (iii) optionally mixing said first granulate with 

one or more further components to produce a second 
granulate, preferably a granulate having a content of 
said calcium compound of at least 60% by weight; and 
(iv) optionally compressing said first or second 

25 granulate to form tablets. 

The physical characteristics of the calcium 
compound used in the process of the invention are 
important in order that the fluid bed granulation stage 
should produce a first granulate having the desired 

30 characteristics. The calcium compound should be 

crystalline and have a mean particle size of 3 to 40/xm, 
preferably 5 to 30fxm. Preferably it should have a bulk 
density in the range of 0.2 to 1.5g/mL, more preferably 
0.3 to 1.4g/mL, especially 0,4 to 1.3g/mL. The calcium 

35 compound is preferably an acid soluble compound, e.g. a 
compound poorly soluble or insoluble in water at pH7 but 
soluble in water at gastric pH values. 
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The upper particle size limit of 40/xm is important 
in order to avoid a gritty mouthfeel in the final 
product. The lower particle size limit of 3/zm is also 
important in order to avoid a feeling of stickiness on 
the teeth during chewing . 

Crystallinity, in particular the possession of 
relatively smooth crystal surfaces and low specific 
surface area, is important for the achievement of 
effective and rapid wetting and granulation in the fluid 
granulation step of the process of the invention. 

Specific surface area may be determined using 
apparatus such as the Carlo Erba Sorptomatic 1900. 

The calcium compound may, for example, be selected 
from calcium carbonate, calcium lactate, calcium 
15 gluconate, calcium citrate, calcium glycerophosphate, 
calcium phosphate, calcium hydrogen phosphate (e.g. in 
tribasic, dibasic or monobasic forms, i.e. Ca3(P04)2, 
CaHP04.2H20 and Ca (HPO4) 2 . HjO) , calcium glucuronate, 
calcium aspartate, calcium glucoheptonate and mixtures 
20 of two or more thereof. However, calcium carbonate, in 
particular in calcite form, is preferred due to its high 
calcium content, its ready availability, its cost, its 
well -documented absorption characteristics in humans, 
and its performance in the fluid granulation step of the 
25 process of the invention. 

Especially, preferably calcium carbonate having 
individual or primary and cubic or pseudo- cubic shaped 
calcite crystals with smooth or even surfaces are used. 
Desirably such crystals are also transparent. Where the 
end product is for use as a medicine, it is also 
preferred that the calcium carbonate be a material 
precipitated according to Ph. Eur. 

Examples of appropriate commercially available 
calcium carbonate include Merck 2064 (available from 
Merck, Darmstadt, Germany), Scoralite lA and Scoralite 
IB (available from Scora Watrigant SA, France) , Super- 
Purity CaC03 and Medicinal Heavy CaCOj (available from 
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Shanghai Da Yu Biochemistry Co. Ltd., China), and 
Pharmacarb LL (available from Crompton & PCnowles, 
Vineland, USA) . Scoralite IB and Scoralite lA + IB are 
particularly preferred. Merck 2064 has a mean particle 
size of 10 to 30fim, an apparent bulk density of 0.4 to 
0.7 g/mL, and a specific surface area of 0.3 m^/g; 
Scoralite lA has a mean particle size of 5 to 2 0Aim, an 
apparent bulk density of 0.7 to 1 . Og/mL and a specific 
surface area of 0 . 6 mVg; Scoralite lA + IB has a mean 
particle size of 7 to 25 /xm, an apparent bulk density of 
0.7 to 1.2 g/mL and a specific surface area of 0.35 to 
0.8 mVg; Scoralite IB has a mean particle size of 10 to 
3 0/xm, an apparent bulk density of 0.9 to 1.3 g/mL and a 
specific surface area of 0.4 to 0.6 mVg; Medicinal Heavy 
15 CaCOs has a mean particle size of 5 to 30 /xm, an apparent 
bulk density of 0.9 to 1.3 g/mL and a specific surface 
area of 0 . 8 mVg; Super-Purity CaCOj has a mean particle 
size of 10 to 30 /zm, an apparent bulk density of 0.9 to 
1.2 g/mL and a specific surface area of 0 . 6 m^/g; and 
20 Pharmacarb LL has a mean particle size of 5 to 30 fim, an 
apparent bulk density of 0.8 to 1.2 g/mL and a specific 
surface area of 0 . 7 mVg. The Pharmacarb LL calcium 
carbonate however is not apparently a material 
precipitated in accordance with Ph. Eur. and thus is 
25 more preferred for production of end products which are 
for use as dietary supplements or food products than 
those which are for use as pharmaceuticals. 

The calcium compound or mixture of calcium compound 
preferably makes up 60 to 95% by weight of the second 
30 granulate, and preferably provides a calcium content of 
15 to 40%, more especially 20 to 35%, and still more 
especially 25 to 30% by weight in the second granulate. 

The calcium compound or mixture of compounds 
preferably makes up 60.5 to 96%, more preferably 66 to 
91% still more preferably 68 to 80% and most preferably 
72 to 76% by weight of the first granulate. 

The water-soluble diluent used in step (ii) of the 
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process of the invention is preferably a sweetener or a 
mixture of sweeteners, e.g. a polyol or a 
polysaccharide, more preferably a non-cariogenic 
sweetener. Examples of suitable diluents include 
5 sorbitol, xylitol, isomalt and mannitol, which are non- 
cariogenic. Neosorb PIOOT sorbitol, xylitol CM50 and 
isomalt PF are available commercially from Roquette 
Freres, Xyrofin and Palatinit respectively. Further 
examples of suitable saccharide -based diluents include 

10 sucrose, fructose and the maltodextrins (e.g. Lycatab 
DSH available from Roquette Freres) . Especially 
preferred as diluents are the non-cariogenic 
oligosaccharides such as inulin and oligof ructose . 
Inulin may be obtained by extraction from chickory root 

15 and is available under the trade name Raftiline from 

Orafti SA, Tieren, Belgium. Oligof ructose is obtained 
by partial hydrolysis of inulin and is available from 
Orafti SA under the trade name Raftilose and from 
Beghin-Mei j i Industries, Neuilly-sur-Seine, France under 

20 the trade name Actilight. 

The diluent preferably makes up the major 
proportion, e.g. by 70 to 96%, more preferably 80 to 
95%, still more preferably 85 to 94%, most preferably 90 
to 92% of the total weight of diluent and binder in the 

25 first granulate. 

The calcium compound and diluent (which, especially 
in the case of inulin, may be the same material as is 
used as the binder) are preferably blended before 
addition of the aqueous binder. The blending may 

30 conveniently be performed as a dry blending, for example 
using a blender with a rotating mixer arm, e.g. a blade. 
This ensures that any lumps are removed and achieves an 
intimate mixing of the calcium compound and the diluent. 
By way of example, a high speed mixer (e.g. Fielder PMA 

35 25/2G) may be used operating at maximum speed for both 

the impeller and knife for two minutes; however any mill 
may be used to break up lumps in the mixture and indeed 
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the calcium compound and the diluent may be treated in 
this way separately to remove lumps before they are 
blended. 

The water-soluble binder used in step (ii) of the 
process of the invention may be selected from known 
water-soluble pharmaceutical binders, e.g. it may be a 
soluble cellulose or polysaccharide or a 

polyvinylpyrrolidone or a mixture thereof. Preferably 
the binder is a polyvinylpyrrolidone, e.g. Kollidon K3 0, 
Kollidon 90F or Kollidon VA64 which are available 
commercially from BASF. Inulin and maltodextrin may 
also be used as binders. 

The binder is preferably used in aqueous solution 
at a concentration of 10 to 35% by weight, more 
especially 15 to 35%, preferably 25 to 30%, and 
particularly 27 to 2 9% by weight. 

The fluid granulation step, step (ii) of the 
process of the invention, may be effected in any fluid 
granulation apparatus, e.g. a Glatt GPCG 3 fluid bed 
available from Glatt GmbH. The procedure preferably 
involves spraying the aqueous binder mixture onto the 
fluidized diluent/calcium compound mixture. 
Fluidization may be achieved by gas flow through the 
mixture or alternatively mechanically, e.g. by the use 
of counter- rotating, interlocking paddles with 
horizontal rotational axes. The liquid sprayed is 
preferably at or near ambient temperature (e.g. 15 to 
35''C, preferably 20 to 30^*0, more preferably about 25''C) 
and the particulate onto which it is sprayed is again 
preferably at or near ambient temperature (e.g. 15 to 
35^C, preferably 20 to 30^C, more preferably about 25^C) . 
The gas pressure of the spray chamber is conveniently 
ambient (e.g. l atmosphere) , The spray rate may be 
adjusted, according to batch size and component 
identities and concentrations, to optimize the mean 
particle size of the first granulate. However, for a 
3kg solids batch, a spray rate of 30 to 50g/min may be 
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appropriate and a spray rate of about 4 0g/min is 
particularly preferred. 

The granulate may be dried in a separate drier but 
preferably is dried in place in the fluidized bed mixer, 
5 e.g. using a heated gas (e.g. air) flow through the 

granulate. This can be effected while spraying of the 
binder solution is taking place or after spraying of the 
binder solution has been completed. Clearly if drying 
is effected during spraying it should be completed after 
10 spraying has stopped. Preferably a drying gas 

temperature of 60 to 90°C, more especially 65 to 75°C, in 
particular about 70°C is used. Particularly preferably 
drying is effected such that the granulate temperature 
reaches 4 0 to 50°C, especially about 43 to 4 5°C. 

In this way a first granulate having a low water 
content, e.g. 1 to 5% by weight ,' preferably about 3%, 
may be produced and siabsequently dried to a moisture 
content of about 0.1 to 0.5%, preferably 0.2% by weight, 
within an overall granulation and drying period of 15 to 
45 mins, preferably 20 to 30 mins , 

The first granulate preferably has a particle size 
distribution (as determined by Malvern particle size 
analysis) as follows: 

D (v, 0.1) = 15-21 fjLm 
25 D (v, 0.5) = 70-120 fim 

D (v, 0.9) = 190-330 fim 

Where the first granulate is to be mixed with 
further components before tabletting, such further 
components will typically be one or more of the 
30 following: further active agents, e.g. vitamins, in 
particularly vitamin D, especially vitamin D3; 
effervescing agents; diluents; sweeteners; flavors; 
acidulants; and lubricants, e.g. hydrogenated fatty 
acids, polyethyleneglycol, sodium stearyl fumarate, 
stearic acid and salts thereof, for example magnesium 
stearate. When a further active agent is added, this 
should be at a therapeutically effective dosage. When 
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vitamin D is added, e.g. to produce a product suitable 
for treatment or prophylaxis of osteoporosis, this 
preferably is at a calcium to vitamin D ratio of 100 mg 
Ca: 30 to 150 lU Vitamin D, especially 100:35 to 100 lU, 
more especially 100:40 to 90 lU. Preferably the second 
granulate should be such as to be tablettable to produce 
tablets containing SOOmg Ca and 200 to 250 lU or 400 to 
450 lU vitamin D3 . 

Where vitamin D is used, this may conveniently be 
vitamin D2 (ergocalcif erol) or more preferably vitamin D3 
(cholecalciferol) . Dose units of the second granulate, 
e.g. tablets formed therefrom, preferably contain 250 to 
1500mg Ca and 5 to 3 0/ig vitamin D. 

Vitamin D3 i^- commercially available from Roche in a 
15 granular form which consists of vitamin D3 in edible fats 
finely dispersed in a starch coated matrix of gelatin 
and sucrose with D, L-a- tocopherol added as an 
antioxidant. However, other dry powder or granulate 
forms of vitamin D may also be used. 
2° ^ chewable tablet containing 500 mg calcium and 5 

Mg vitamin D3 only contains 2.2 mg of the commercial 
quality of vitamin D3 from Roche (100 CWS) . This 
constitutes only 0.13% of the total weight of the tablet 
and one may thus anticipate problems with the 
25 homogeneity of vitamin D3 in the tablet. A Malvern 

particle size analysis of the 100 CWS quality typically 
gives the following results for the particle size 
distribution: D(v, 0.1)=180-250 fim. D(v, 0.5) =240-300 /zm 
and D(v, 0.9) =320-400 fim. It has been found desirable 
to sieve the vitamin D3 on 60 mesh (2 50 fim) with a 
Russell vibrating sieve. This procedure will increase 
the number of vitamin D3 particles per tablet and thus 
facilitate a more even and uniform distribution. In 
addition to this the sieving procedure will also 
35 eliminate all the coarse particles in the vitamin D3 

which also contribute to an inhomogeneous distribution. 
Twenty consecutive batches of a chewable tablet 
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containing 500 mg calcium and 5 ^g vitamin D3 have been 
produced which have utilized a sieved (< 60 mesh) 
vitamin D3 with a mean particle size in the region of 
203-217 /xm. All twenty batches comply with the 
requirements set in the European Pharmacopeia with 
respect to the uniformity of content of vitamin D3 in the 
tablet . 

Other active ingredients can be included in the 
compositions produced according to the invention. 
Examples include isoflavones, vitamin K, vitamin C, 
vitamin Bg and oligosaccharides such as inulin and 
oligof ructose. Isoflavones exhibit a weak oestrogenic 
effect and can thus increase bone density in post- 
menopausal women. Isoflavones are available under the 
15 trade name Novasoy 400 from ADM Nutraceutical , Illinois, 
USA. Novasoy 400 contains 40% isoflavones and will 
typically be used in an amount sufficient to provide 25 
to 100 mg isof lavone/dosage . Isoflavones may be 
included in the second granulate; however as Novasoy 400 
20 is a relatively cohesive powder it is preferred that it 
be included in the first granulate in order to ensure 
that it is uniformly distributed. Vitamin K (more 
especially vitamin K^) may improve biochemical markers of 
bone formation and bone density and low concentrations 
25 of vitamin Ki have been associated with low bone mineral 
density and bone fractures. Vitamin Ki is available from 
Roche as Dry Vitamin Kj, 5% SD, a dry substance 
containing 5% vitamin Ki . Typically vitamin Ki will be 
used in a quantity sufficient to provide 0.05 to 5 mg 
30 vitamin Kj/dosage. Vitamin C and vitamin Bg (available 
from Roche, Takeda and BASF amongst others) function as 
CO- factors in the formation of collagen, the main 
component of the organic matrix of bone. Vitamin C and 
vitamin Eg will typically be used in quantities 
35 sufficient to provide 60 to 200 mg vitamin C/dosage and 
1-6 to 4.8 mg vitamin Bg/dosage respectively. 
Oligosaccharides have been shown to facilitate and 
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increase calcium absorption and may typically be used in 
quantities sufficient to provide 0 . 3 to 5 g 
oligosaccharide/dosage. In general it is desirable that 
a total of at least 5g oligosaccharide is administered 
daily to facilitate calcium uptake and to obtain a pre- 
biotic effect. 

Where an active component is used which forms a 
minor part of the overall granulate, e.g. vitamin D, it 
is general preferred to produce a premix of such a 
component and the first granulate before mixing the 
premix and the remaining required quantity of the first 
granulate. This ensures uniform distribution of the 
minor component in the second granulate. 

The second granulate also preferably contains a 
flavor, e.g. a fruit flavor, in particular a lemon or 
orange flavor, in order to mask the chalky taste of 
calcium carbonate. The flavor may, for example, be a 
lemon or orange oil dispersed in a hydrogenated glucose 
syrup material or, alternatively, it may be any other 
stable flavor, e.g. one of the Durarome flavors 
available from Firmenich. 

Extra sweeteners, e.g. artificial sweeteners such 
as aspartame, acesulfame K, saccharin, sodium saccharin, 
neohesperidine hydrochloride, taumatin and sodium 
cyclamate may be used to enhance the sweetness of the 
granulate . 

Acidulants, e.g. anhydrous citric acid, malic acid, 
or any other organic acid with suitable organoleptic 
properties may be used in order to complement and 
enhance the flavour and sweetness of the dosage form. 

Such extra components may be mixed in during the 
fluid granulation step of the process of the invention, 
but preferably they are mixed in with the first 
granulate in a separate dry mixing step, optionally 
^^^^^ ^ sieving step to ensure homogeneous mixing. 

When the granulate is to be tabletted, it 
preferably includes a lubricant, e.g. magnesium 
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stearate, stearic acid, hydrogenated fatty acids, sodium 
stearyl fumarate, PEG 6000 or PEG 8000. Magnesium 
stearate is generally preferred. Such a lubricant will 
generally make up 0,3 to 1.5%, particularly 0.35 to 1.0% 
by weight of the composition to be tabletted. The 
lubricant is preferably added in a final mixing step and 
mixed in for a brief time to prevent overmixing and 
subsequent lack of cohesion in the tabletted product . 

Where the granulate is to be tabletted, this can be 
effected on conventional tablet presses. Preferably the 
tablet so produced will have a total weight of 500 to 
3800mg, e.g. 500 to 3000 mg, more especially 1000 to 
2500mg, most preferably 1500 to 2000mg. If desired 
however, the granulate (either the first granulate or 
the second granulate) may be used for other 
administration forms, e.g. powders / capsules, lozenges, 
coated tablets, etc. In general dose units (e.g. 
tablets or sachet contents) will contain 100 to 1000 mg 
Ca, especially 250 to 750 mg Ca, most preferably 450 to 
550 mg Ca . The granulate is itself novel and forms a 
further aspect of the invention. Viewed from this 
aspect, the invention provides a granulate, preferably a 
tablettable granulate, comprising a fluid bed 
granulation granulate product of a physiologically 
tolerable calcium compound, a water-soluble binder and a 
water-soluble diluent, said calcium compound having a 
mean particle size in the range 3 to 40/xm, having a 
crystalline structure and having a surface area of 0.1 
to 1.2 m^/g. 

The present invention makes it possible to reduce 
the amount of soluble diluent and binder in a chewable 
calcium tablet while sustaining the desirable 
chewability by the production of a highly porous 
granulate by fluid bed granulation using a calcium 
compound with a relatively high degree of crystallinity 
and with smooth faces to the crystals. This high degree 
of porosity, desirably 20 to 30%, results in the final 
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chewable tablet having improved sensor ic properties 
despite having a high calcium content. Such properties 
include improved dispersion in water and reduced 
stickiness during mastication. 
5 The porosity of the granulate or tablet may be 

determined using mercury intrusion porosimetry (e.g. 
using a Carlo Erba Porosimeter 2000) , and by helium 
adsorption, e.g. using an AccuPyc 1330 pycnometer to 
measure true density and a Geopyc 1360 envelope 

10 measuring apparatus. AccuPyc 1330 and Geopyc 1360 
apparatus are available from Micrometrics . Mercury 
intrusion porosimetry is the more suitable of the two 
techniques for measuring the porosity of a granulate 
while both techniques can be used for measuring the 

15 porosity of a tablet. 

Viewed from a further aspect the invention provides 
a tablet (e.g. a lozenge, chewable tablet or a 
effervescent tablet) comprising a compressed granulate 
according to the invention and containing: calcium 

20 carbonate; vitamin D3; a lubricant; citric acid; and an 
oligosaccharide; and, optionally but preferably, 
polyvinylpyrrol idone . 

The invention will now be described further with 
reference to the following non-limiting Examples and the 

25 accompanying drawings in which Figures 1 to 6 are 

scanning electron micrographs of six different grades of 
calcium carbonate and Figures 7A, 7B, 8A and 8B are 
scanning electron micrographs of granulates prepared 
according to the invention at lower (Figs. 7A and 8A) 

30 and higher (Figs. 7B and SB) magnification: 

EXAMPLE 1 

Preparation of Fir-at Granulate 



35 



A binder solution is prepared containing 27.7% by 
weight of polyvinylpyrrolidone (Kollidon K3 0) in 
purified water. This is temperature-controlled at 20°C 
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10 



or more preferably 25°C before spraying. 

A batch of 74.5 parts by weight calcium carbonate 
(Scoralite IB) and 23.3 parts by weight sorbitol 
(Neosorb PIOOT) is blended for two minutes using a high 
speed mixer (Fielder PMA 25/2G) set at maximum mixing 
speed. 3.0kg of this blend are then placed at 23-26°C in 
the mixer chamber of a Glatt GPCG3 fluid bed mixer. 

The polyvinylpyrrolidone solution is then sprayed 
onto the fluidized blend at a rate of 4 0g/min until a 
total of 280g of liquid has been added. Spraying is 
effected into air at an inlet temperature of 4 5°C and at 
ambient pressure . 

Air at 70°C is then passed through the sprayed 
granulate until it is dry (about 0.2% by weight residual 
15 moisture content) . At this stage, the granulate 

temperature is about 44°C. The total duration of the 
spraying and drying stage is about 25 minutes. 

At the end of the drying stage the first granulate 
has the following properties: 

mean particle size and distribution D(v, 0.1) = 16 /zm, 
D(v, 0.5) = 100 fim, and D(v, 0.9) = 284/xm 
Bulk density: 0.73g/mL 
Porosity: 20-30% 

Flowability (Carrs index %) : 13 

The mean particle size analysis is performed on a 
Malvern Mastersizer S long bench apparatus D(v,0.1), 
D{v,0.5), and D(v,0.9) give the particle sizes for which 
10%, 50% and 90% of the particles by volume have sizes 
below the given values . 



20 



25 



30 



35 



EXAMPLE 7. 

Preparation and Tablet fc i ncr of .Second C3»-anulate 

4.4 parts by weight of sieved (< 60 mesh) Vitamin D3 from 

Roche and 32 parts by weight of the first granulate are 

dry mixed in a twin cone convection blender to form a 
pre -mix. 
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The pre-mix, the first granulate, lemon flavour 
granulate and aspartame are then dry mixed in a conical 
screw mixer to produce a granulate which is then mixed 
for 9 minutes. Magnesium stearate is added and mixed 
5 for an additional 3 minutes to produce a second 
granulate comprising : 

Calcium carbonate 1250 parts by weight 

Sorbitol 3 90 parts by weight 

Polyvinylpyrrolidone 36.4 parts by weight 

10 Vitamin D3 100 000 lU/g 

(lOOCWS from Roche) 4.4 parts by weight 

Lemon f 1 avour 

(in dehydrated glucose syrup) 50.7 parts by weight 

Aspartame 1 part by weight 

15 Magnesium stearate 6 part by weight 

This mixture is then tabletted to produce biconvex 
tablets of 16mm diameter containing 1250 mg calcium 
carbonate. 

The characteristics of the tablets are as follows: 

20 Breaking strength: The chewable tablet has a normal 
biconvex shape and a diameter of 16 mm. The tablet 
initially has a breaking strength of 6 to 7.5 kp which 
can increase to approximately 8 to 9 kp after 24 hour 
storage. This breaking strength gives a satisfactory 

25 chewability and at the same time resistance towards 
handling and packaging into tablet bottles. 

The initial breaking strength values may however 
vary between 4 . 5 to 8 . 0 kp according to the size of the 
tablet (12-21 mm) . 

30 Friability: A breaking strength of 6 to 7 . 5 kp for a 
chewable tablet with a diameter of 16mm results in 
friability values of less than 1%. This low value for 
the friability ensures sufficient firmness with respect 
to handling and packaging. 

35 Disintegration: A characteristic feature of this 
chewable tablet formulation is the very fast 
disintegrating time. 
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The disintegration time is typically between 3 and 
6 tnin. It is also a characteristic feature of the 
tablet that it disintegrates into the primary crystals 
of calcium carbonate which ensures a rapid exposure of 
calcium carbonate for dissolution. 

This is important for the in vivo dissolution of 
calcium carbonate in the acidic gastric medium in the 
stomach and the subsequent absorption of calcium in the 
gastrointestinal tract. 

Porosity: The tablet has a characteristic porosity of 
25-30%. The porosity is determined by both mercury 
intrusion porosimetry and helium adsorption as described 
above. Both techniques gave porosity values in the 
range 25-30% for the tablet. 
15 Dissolution: The dissolution rate is typically quick 

with 90% elemental calcium being dissolved within 10 min 
in 900 ml of 0.1 N HCl at 37°C (Ph. Eur., rotating 
paddle at 50 RPM) . 

20 EXAMPLE 3 

Lozenoe to be sue]c«»H 

Using a process analogous to that of Examples l and 

2 lozenges are prepared with the following composition: 

25 

Calcium granulate: 

Calcium carbonate (Scoralite IB) : 12 50 mg 

Xylitol (CM50) : 3 90 mg 

Polyvinylpyrrolidone (Kollidon K 30): 36.40 mg 
30 Vitamin D3 100 000 lU/g (100 CWS from Roche) : 4 . 4 mg 

Lemon flavor: 50 7 

Anhydrous citric acid: 8 . 0 mg 

Aspartame: 1 . 0 mg 

Magnesium stearate : 6 . 0 mg 

35 



Sum tablet weight : 



1747 mg 
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EXAMPLE 4 

Sachet produ ct to be dispersed in a glass of water 

Using a process analogous to that of Examples 1 and 
2 but with sorbitol replaced by anhydrous citric acid, 
5 sachets are prepared with the following granulate 
contents : 



Calcium granulate: 

Calcium carbonate (Scoralite lA) : 1250 mg 
10 Citric acid, anhydrous 

(powder quality) 2150 mg 

Polyvinylpyrrolidone (Kollidon VA 64 or 

: 26,60 mg 
Vitamin D3 100 000 lU/g (100 CWS from Roche): 4.4 mg 

15 Lemon flavor: 300 mg 

Aspartame: 15^0 mg 

Acesulfam K: 14 . 0 mg 

Sum sachet contents weight: 3770 mg 



20 



EXAMPLE 5 

Granulate to be disp ensed from a granulate dispensincr 
unit 



This product may be used as a food additive or as a 
functional food where the consumer takes a dosage 
equivalent to 500-1000 mg of elemental calcium and uses 
this as a supplement in daily food products, such as for 
example breakfast cereals and fruit juices. The 
granulate is produced by a process analogous to that of 
Examples 1 and 2 with the following composition: 



Calcium granulate: 

Calcium carbonate (Scoralite lA+lB) : 1250 mg 

35 Xylitol (CM 50) : 39O mg 

Polyvinylpyrrolidone (Kollidon VA 64) : 36 mg 

Granulate weight per 500 mg Ca^^ : 1676 mg 
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In this Example, polyvinylpyrrolidone may be 
replaced by inulin (e.g. Raftiline ST), 36.60 mg. 
Additional inulin or oligof ructose may be added to bring 
the total oligosaccharide content to 1 to 5 g per 
5 dosage. 

EXAMPLE 6 

Effervescent tablet to be dispersed in a glass of water 

Using a process analogous to that of Examples 1 and 
0 2, effervescent tablets are prepared with the following 
composition: 



Calcium granulate: 

Calcium carbonate (Scoralite lA+lB) : 1250 mg 

15 Citric acid, anhydrous 215 0 mg 

(powder quality) 
Polyvinylpyrrolidone (Kollidon VA 64 

or 90F) : 36.60 mg 

Vitamin D3 100 000 lU/g (100 CWS from Roche) : 4 . 4 mg 

20 Lemon flavor: 300 mg 
Aspartame: 15^0 mg 

Acesulfam K: 15,0 mg 

Sodium stearate f umarate : 19.0 mg 



25 Sum tablet weight: 3790 mg 



In this Example, aspartame and acesulfam K may be 
partially or totally replaced by inulin or oligof ructose 
with these providing 1 to 4 oligosaccharide per tablet. 

EXAMPLE 7 

Calcit un carbonate grades 



35 



Samples of Scoralite IB, Scoralite lA, Super Purity 
CaCOa, Medicinal Heavy CaCOa, Pharmacarb LL and Merck 
2 064 were investigated using a scanning electron 
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microscope (SEM) . SEM pictures of these grades of 
calcium carbonate are presented in Figures 1 to 6 
respectively of the accompanying drawings. 

Granulates made analogously to Example 1 using 
5 Scoralite IB and Super Purity CaCO^ were also 

investigated by SEM and SEM pictures of these granulates 
at lower (A) and higher (B) magnifications are presented 
in Figures 7 and 8 of the accompanying drawings. The 
pictures of the two granulates clearly show their high 

10 degree of porosity, a property which is important for 
the fast disintegration/dissolution of tablets made 
therefrom. Moreover, this high degree of porosity is 
important for the sensory properties such as chewability 
and avoidance of sticking to the teeth during 

15 mastication. 

EXAMPLES 8 TO 12 



Analogously to Examples 1 and 2, chewable tablets 
and lozenges are prepared with the compositions set out 
in Table 1 below. The difference between a chewable 
tablet and a lozenge is simply in crushing strength or 
hardness, the lozenge being more forceably compressed so 
that it can be sucked and will last longer in the mouth. 

The concentration of the binder in the aqueous 
granulation liquid and the granulation spray rate are 
adjusted in Examples 9 to 12 as follows: 

Example 9: 20% maltodextrin solution, spray rate 
31 g/min 

Example 10: 15% inulin solution, spray rate 28 
g/min. 

Example 11: 15% inulin solution, spray rate 31 
g/min. 

Example 12: 28% PVP solution, spray rate 31 g/min. 
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Example Number 


8 


9 


10 


11 


12 




Ingredients in 














calcium 














granulate 












5 


CaCOa^ 


12 5 0 mg 


1250 mg 


1250 mg 


1250 mg 


12 5 0 mg 




Isof lavone 
extract^ 


- 


- 


- 


- 


62.5 mg 




Xylitol^ 


3 90 mg 








3 89 mg 




Sucrose^ 


- 


3 91 mg 


- 


_ 




10 


Inulin^ 


- 


- 


3 90 mg 




_ 




Isomalt^ 


- 


- 


- 


3 90 mg 






Polyvinyl- 
pyrrolidone 


36.40 mg 


_ 






4 5.50 mg 


- - 


VA64 - 






- 






15 


Inulin^ 


- 


- 


24.00 mg 


24.00 mg 


- 




Maltodextrin'' 


- 


31.00 mg 


- 


- 


- 




Remaining 














Ingredients 














Vitamin D^^ 


4 . 4 mg 


4 . 4 mg 


4 . 4 mg 


4 . 4 mg 


4 . 4 mg 


20 


Lemon Flavour 


5 3.2 mg 


52.6 mg 


52.6 mg 


52.6 mg 


52.6 mg 




Anhydrous 


8 . 0 mg 












Citric Acid 














Malic Acid 




8.0 mg 


8 . 0 mg 


8 . 0 mg 


8.0 mg 




Aspartame 






1.0 mg 


1.0 mg 




25 


Magnesium 
Stearate 


8 . 0 mg 


8 . 0 mg 


8 . 0 mg 


8.0 mg 


8 . 0 mg 




Tablet Weight 


1750 mg 


174 5 mg 


173 8 mg 


1738 mg 


1820 mg 



' Scoralite lA + IB ^ Raftiline ST 

^ Novasoy 4 00 6 Isoraalt PF 

' CM 50 V Lycatab DSH 

' Tate & Lyle 8 
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In Examples 10 and 11, additional oligosaccharide 
(e.g. inulin or oligof ructose) may be added to bring the 
oligosaccharide content to 1 to 5 g per dosage. 

EXAMPLE 13 

Calcium Carbo nate Character-istics 



10 



15 



Different samples (lots) of Scoralite IB and Scoralite 
lA + IB were investigated for particle size (using 
Malvern Particle size analysis performed on a Malvern 
Mastersizer S long bench apparatus and a Malvern 
Mastersizer 2000), specific surface area (BET analysis 
by nitrogen adsorption performed on a Sartorius micro 
balance) and apparent bulk density (using apparent bulk 
density before settling (poured density) according to 
Ph. Eur., 3rd Edition, 1977) . The values determined 
were as follows: 



20 



25 



Scoralite Sample 


IB 


IB 


IB 


lA+lB 


lA+lB 


lA+lB 


Apparent bulk density 
(g/mL) 


1.09 


1.04 


1.02 


0.95 


0.99 


0.89 


D(v,0.5) 


15.1 


14.7 


15.9 


13.3 


13.7 


11.8 


D(v,0.1) ^m 


8.8 


8.7 


8.1 


6.3 


6.5 


3.9 


D(v,0.9) 


24.3 


23.4 


27.8 


23.5 


24.2 


23.0 


Specific surface area (mVg) 


0.5 


0.5 


0.5 


0.4 


0.5 


0.7 



I 
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Claiins : 



1. A process for the preparation of an orally 
administrable calcium composition, said process 

5 comprising the steps of: 

(i) obtaining a physiologically tolerable 
particulate calcium compound having a mean particle size 
in the range 3 to 40/zm, having a crystalline structure 
and having a surface area of 0,1 to 1.2 mVg; 

0 (ii) mixing said calcium compound with a water- 

soluble diluent and an aqueous solution of a water 
soluble binder in a fluid bed granulation apparatus and 
drying the resulting mixture to produce a first 
granulate ; 

5 (iii) optionally mixing said first granulate with 

one or more further components to produce a second 
gr anul at e ; and 

(iv) optionally compressing said first or second 
granulate to form tablets. 

0 

2 . A process as claimed in claim 1 wherein said 
calcium compound is selected from calcium carbonate, 
calcium lactate, calcium gluconate, calcium citrate, 
calcium glycerophosphate, calcium phosphate, calcium 
5 hydrogen phosphate, calcium glucuronate, calcium 

aspartate, calcium glucoheptonate and mixtures of two or 
more thereof . 



3 . A process as claimed in claim 1 wherein said 
calcium compound is calcium carbonate. 

4 . A process as claimed in any one of claims 1 to 3 
wherein said calcium compound makes up 68 to 80% wt . of 
said first granulate. 

5 . A process as claimed in any one of claims 1 to 4 
wherein said calcium compound makes up 60 to 95% wt . of 
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said second granulate. 

6. A process as claimed in any one of claims 1 to 5 
wherein in step (i) the same material is used as said 
diluent and as said binder. 

7 . A process as claimed in any one of claims 1 to 6 
wherein said water-soluble diluent comprises at least 
one sweetener. 

8 . A process as claimed in claim 7 wherein said 
sweetener is selected from sorbitol, xylitol, isomalt, 
mannitol, sucrose, fructose, maltodextrin, inulin and 
oligof ructose , 

9. A process as claimed in any one of claims 1 to 8 
wherein said water-soluble diluent makes up 70 to 96% 
wt. of the total weight of said water-soluble diluent 
and said water-soluble binder in said first granulate. 

10. A process as claimed in any one of claims 1 to 9 
wherein said water-soluble binder is selected from 
celluloses, polysaccharides, maltodextrin, inulin and 
polyvinylpyrrolidone . 

11- A process as claimed in any one of claims 1 to 10 
wherein said water-soluble binder is a 
polyvinylpyrrolidone . 



12. A process as claimed in any of claims 1 to 11 
wherein said first granulate has a particle size 
distribution of D(V, 0.1) = 15-21 fim, D(V, 0.5) = 70-120 
fxm and D(V,0.9) = 190-330 /zm. 



35 



13 . A process as claimed in any one of claims 1 to 12 
wherein a said further component is mixed with said 
first granulate, said further component being selected 



wo 00/28973 PCT/GB99/03666 

- 23 - 

from: vitamin Bg, vitamin K, vitamin C, vitamin D, 
isoflavones, inulin, and oligof ructose and mixtures of 
two or more thereof . 

14. A process as claimed in any one of claims 1 to 13 
wherein in step (ii) said calcium compound is also mixed 
with isoflavones. 



15. A granulate comprising a fluid bed granulation 
granulate product of a physiologically tolerable calcium 
compound, a water-soluble binder and a water-soluble 
diluent, said calcium compound having a mean particle 
size in the range 3 to 40/im, having a crystalline 
structure and having a surface area of 0.1 to 1.2 mVg- 

16 . A granulate as claimed in claim 15 further 
comprising a lubricant. 

17. A granulate as claimed in either of claims 15 and 
16 wherein said calcium compound is selected from 
calcium carbonate, calcium lactate, calcium gluconate, 
calcium citrate, calcium glycerophosphate, calcium 
phosphate, calcium hydrogen phosphate, calcium 
glucuronate, calcium aspartate, calcium glucoheptonate 
and mixtures of two or more thereof. 



18. A granulate as claimed in any one of claims 15 to 

17 said diluent is a sweetener selected from sorbitol, 
xylitol, mannitol, sucrose, fructose, maltodextrin, 
inulin and oligof ructose . 

19. A granulate as claimed in any one of claims 15 to 

18 wherein said water-soluble binder is selected from 
celluloses, polysaccharides, maltodextrin, inulin and 
polyvinylpyrrolidone . 



A granulate as claimed in any one of claims 15 to 
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19 comprising a further component selected from: vitamin 
Be, vitamin K, vitamin C, vitamin D, isoflavones, inulin, 
and oligofructose and mixtures of two or more thereof. 

21. A tablet comprising a compressed granulate as 
claimed in any one of claims 15 to 2 0 containing: 
calcium carbonate; vitamin D3; a lubricant; citric acid; 
and an oligosaccharide. 
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Geschmacksverbesserung von Arzneimittelwirkstoffen 

Die Erfindung betrifft ein Verfahren zur Verbesserung des Ge- 
^ schmacksblldes von festen Formulierungen, wie z. b. von wlrkstoff- 
oder mineralstoffhaltlgen Tabletten, und zwar sowohl des eigentlichen 
Geschmacks selbst als auch des sensorischen Empfindens im Mund. 

Polyole und Polyolmlschungen werden in groBem Umfang als nicht 
Karies hervonxifende Zusatzstoffe und Tragerstoffe unter anderem fQr 

10 pharmazeutisch Wirkstoffe, Kau- und Lutschtabletten und andere 

Produkte der Pharmaindustrie und als Komprimate in der Lebensmit- 
telindustrie venvendet. Gewonnen werden Polyole in der Regel durch 
Hydrierung der ihnen zugnjndeliegenden Zucker. In fester Form kOn- 
nen sie sowohl durch Kristalllsation als auch durch SprOhtrocknung 

15 erhalten werden. Der besondere Vorteil einiger Polyole liegt darin, 
dad sie auch zum direkteh Verpressen ohne weitere Hllfs- und Zu- 
satzstoffe geeignet sind. 

Die bekannten Polyole, Mannit, Lactit, Isomalt und Xylit sind gering 
hygroskopisch, zeigen jedoch schlechtes Tablettierverhalten, was 

20 sich in geringer Tablettenharte, Deckein und hohem Abrieb der Ta- 
bletten bemerkbar macht. GrundsStzlich werden hohe TablettenhSr- 
ten angestrebt, da in festen Forniuliemngen Tragerstoffe hSufig nur in 
geringen Mengen eingesetzt werden und Wirkstoffe die TablettenhSr- 
ten drastisch vermindern kOnnen, so daQ eine gegebene Rezeptur 

25 nicht tablettlerbar ist. 

Wahrend Lactit. Isomalt und Xylit in der Komprimatherstellung eher 
ungebrauchlich sind, wird Mannit in phamiazeutlschen Formulierun- 
gen durchaus verwendet. 

30 Der Einsatz von Mannit stellt jedoch einen erhOhten Arbeitsaufwand 
dar, da er In der Regel vor dem Verpressen mit den tibrigen Bestand- 
teilen der Rezeptur naBgranuliert werden muB. Erhaitlich ist im Han- 
del auch direkt tablettierbarer Mannit, mit dem sich jedoch nur unbe- 
friedigende HSrten erzielen lassen, verglichen mit denen bei Verwen- 

35 dung von Sorbit. 
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Mit Sorbit, insbesondere durch Sprtlhtrocknung hergestellt, werden 
sehr gute Tablettenhdrten erhalten. Gleichzeitig weisen die herge- 
stellten Komprimate besonders glatte Oberfiachen auf. Aus einer 
VerOffentlichung von Basedow et. al. ist bekannt, da& Calciumcarbo- 

5 nat-haltige Tabletten durch Verpressen mit sprilhgetrocknetem oder 
kristalllnem Sorbit hergestellt werden kOnnen. Jedoch ist die Hygro- 
skopizitat von Sorbit hOherer ais die anderer Folyole. Dadurch ist 
seine Verwendbarkeit eingeschrflnkt. Auch ist in diesem Zusammen- 
hang kein Hinweis in der Literatur zu finden, dall durch Sorbit Oder 

10 ein anderes Polyol das Geschmacksblld eIner Fonnulierung wesent- 
lich verbessert werden kfinnte. 

Bei der Formullerung oral zu verabreichender phanriazeutischer Zu- 
sammensetzungen bereitet in vielen Fallen nicht nur bei fliissigen 
Applikationsfomien das vom Verwender empfundene Geschmacks- 
blld Probleme. Insbesondere beim Kauen von Antacid um-Tabletten 
wird ein kreidiger Geschmack als unangenehm empfunden. Es wurde 
bislang wenig erfolgreich durch verschledenste Zusatzstoffe versucht, 
diesen kreidigen Geschmack zu Qberdecken. Bekannte Antacida wie- 
derum vermittein im Mund einen unenwQnschten kreidigen, seifigen 
Geschmack, der durch herkOmmliche Zusatzstoffe nur schwach ge- 
mlldert werden kann, jedoch beim Kauen weitgehend wieder auftritt. 

Als problematisch hat sich auch bei verschledensten WIrkstoffen ein 
als auBerst bitter empfundener Geschmack erwiesen. Eine Maskle- 

25 rung besonders bitterer oder kreidiger Wirkstoffe ist bisher auch 

durch den Zusatz von Geschmacks- oder Aromastoffen nicht gelun- 
gen. Es besteht zwar die Mdglichkeit. entsprechende Wirkstoffe ent- 
haltende Tabletten mit einem Oberzug zu versehen, diese Methode 
ist jedoch ungeeignet, wenn eine schnelle Aufnahme des Wirkstoffs, 

30 die bereits beim Kauen der Tabletten Qber die Mundschleimhaut er- 
folgt, angestrebt wird. 

Besondere Anforderungen werden auch an die Oberfiache von Ta- 
bletten gestellt, die gelutscht werden sollen, wie belspielswelse Hal- 
stabletten. Envunscht ist hierbei eine glatte Oberfiache der eigentli- 
35 Chen Tablette, die wahrend des Lutschens erhalten bleibt und sich 
nicht nach und nach aufrauht. 
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Weiterhin werden heute im Bereich der Nahrungsergdnzung (Vitamin- 
und Mineralstoffsupplementierung) vermehrt Lutsch- und vor allem 
Kautabletten angeboten. Insbesondere bei Tabietten zur Mineral- 
stoffanreicherung ist der TrSgeranteil sehr gering, so daQ das Ge- 
5 schmacksbiid weitgehend vom entsprechenden Mineralstoff geprdgt 
ist. 

Des weiteren versucht man, bei der Hersteiiung von festen Fcrmuiie- 
rungen zunehmend direkt verpre&bare Wirlcstoffe (DC-Wiri<stoffe) 
einzusetzen, urn Produlctionslcosten zu senken. 

10 

Aufgabe dieser Erfindung ist es daher, ein Verfahren zur VerfQgung 
zu stellen, wodurch einerseits das Geschmacksbild von festen For- 
mulierungen verbessert wird, gleichzeitig aber audi das sensorisclie 
MundgefQhl der hergestellten Produkte vorteilliaft beeinfluBt wird. 

15 Es wurde nun gefunden. daH das Geschmacksbild von festen Formu- 
lierungen verbessert werden kann, indem eine einen Oder mehrere 
Wirkstoffe enthaltende Zusammensetzung, erhditlicli durcli Co- 
SprOlitrocknung bzw. Wirbelsciilclitgranulation mit mindestens einem 
Polyol, durcli Verpressen in einer festen Dan^eichungsform hergestellt 

20 wird. 

Gegenstand der Erfindung ist somit ein Verfahren zur l-lersteilung von 
DC-Wirkstoffen, die zur Verbesserung des Geschmacksblldes von 
festen Formulierungen, welche einen Oder mehrere Wirkstoffe ent- 
halten, beitragen, dadurch gekennzeichnet, dali man eine einen Oder 
mehrere Wirkstoffe enthaltende Zusammensetzung, erhaitlich durch 
Co-SprOhtrocknung bzw. Wirbelschichtgranulation mit mindestens ei- 
nem Polyol, durch Verpressen in einer festen Danreichungsform her- 
steilt. Die eingesetzte Gesamtmenge Polyol ist dabei so zu wShien, 
daH in dem nach dem erfindungsgemanen Verfahren hergestellten 
pulverfOrmige Substanzgemlsch 10 bis 90 Gew.-%, Insbesondere 26 
bis 75 Gew.-% enthalten sind. 

Die erfindungswesentliche Zusammensetzung ist dabei erhaitlich 
durch L6sen von mindestens einem Polyol in Wasser und Ldsen Oder 
35 Suspendieren mindestens eines Wirkstoffs in einem Lasungsmittel 
und Versprilhen des erhaltenen wSBrlgen Gemischs in einem Luft- 



97/41835 



-4- 



PCT/EP97/01781 



Strom mit einer Temperatur von 120 bis 300 °C, vorzugsweise 140 
bis 190 "C. Es ist aber auch mfiglich das ertialtene wd&rige Gemisch 
in einem Luflstrom mit einer Temperatur von 40 bis 120 "C zu verwir- 
beln. 

Dem waiirigen Gemlscli kOnnen vor der Co-SprQhtrocI<nung Oder 
Wirbelsclilchtgranulation geschmacksl«omgierende Substanzen und 
gegebenenfaiis Farbstoffe hinzugefiigt sein. Als geschmaekskorfigie- 
rende Substanzen kommen u. a. natUrliche oder synthetische SQB- 
stoffe aus der Gruppe Saccharin, Aspartam®. Acesuifam K, Neohe- 
speridin DC, Sucralose, Thaumatin oder Steviosid in Frage. Als Po- 
lyole sind solche aus der Gruppe Sorbit, Mannit. Lactit, Isomalt, Maltit 
Erythrit oder Xylit einsetzbar. Oiese kOnnen In einer IVIenge von 10 bis 
90 Gew.-%, insbesondere 25 bis 75 Gew.-% Im hergestellten Produkt 
enthalten sein. 

Gegenstand der Erfindung sind somit auch die durch das erfindungs- 
gemaae Verfahren hergestellten festen Formulierungen mit verbes- 
sertem Geschmaeksbild. In diesen Formulierungen kOnnen einerseits 
Mineralstoffe aus der Gruppe physiologisch vertrSglicher Ca-, Mg-, 
Na-, K-, Fe- und Zn-Saize in einer Menge von 0,1 bis 90 Gew.-%, 
insbesondere von 25 bis 75 Gew.-%, gegebenenfaiis Spurenelemen- 
te, sowie ein oder mehrere Vitamin(e) und gegebenenfaiis ein oder 
mehrere eventuell bitter schmeckende Wirkstoffe enthalten sein. 

In den nach dem erfindungsgemsaen Veifahren hergestellten Formu- 
lierungen kOnnen ein oder mehrere pharmazeutische Wirkstoffe ent- 
halten sein. Solche Wirkstoffe kOnnen unter anderem sein Antacida, 
Antiallergika, Analgetlka. Homone, Steroide, Ostrogene, Kontrazep- 
tiva, nasale Dekongestionsmittel, Hr und HrAntagonisten, Br 
Stimulantien, Vasodilatoren, Antihypertensiva. Infektionsvorbeugende 
Mittel, Laxantien, Antitussiva, Bronchodllatoren, Mittel gegen Hals- 
schmerzen, Wismut und seine Saize, Pllzmittel, Antibiotika, Stimu- 
lanzien (wie z. B. Amphetamine) Alkaloide, orale Hypoglycaemica, 
Diuretica, Cholesterin senkende Mittel, Kombinationen verschiedener 
pharmazeutisch wirksamer Mittel oder andere. Diese Wirkstoffe kOn- 
nen in einer Menge von 0,1 bis 70 Gew.-% enthalten sein. 
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Die Wirkstoffe kfinnen als beschichtete T ilchen, Liposomen Oder 
Mikropartikel vorllegen. Als Beschichtung kdnnen Qbliche, In der 
Pharmazle verwendete Substanzen dienen. Die Teiichengraiie der 
Wirkstoffe betrflgt vorzugsweise 0,1 bis 800 Mm mit einer SchUttdich- 
5 te von 0.15 bis 1 g/cm^. 

NatOrllch sind die Im vorfiergehenden Text gegebenen Gew.-%- 
Angaben so zu verstehen, dad die Wahi der Gewichtsprozente der 
eingesetzten Substanzen in der Summe 100 nicht Ubersteigen. 

10 Der Begrlff Polyol steht fOr Zuckeralkohole der allgemeinen Forme! 

CH2OH-(CHOH)n-CH20H. 

wobei n fur 2 bis 6, vorzugsweise 3 bis 4, steht, 

sowie deren dimere Anhydride, Insbesondere C12H24O11. 

15 Insbesondere steht der Begriff Polyole fUr Hexite wie Sorbit und 

Mannit, Pentite wie Xylit, mfigllch sind aber auch C4-Polyalkohole wie 
Erythrit Oder Ci2-Polyalkohole wie Lactit Oder Maltit. Der Begriff Po- 
lyole steht aber auch fOr geeignete Kohlehydrate. 

Zur Spriihtrocknung wird eine wflftrige LOsung von mindestens einem 
Polyol venwendet. Der Feststoffgehalt wird zuvor vorzugsweise durch 
Mischen bei eIner Temperatur von bis 80 ' C mindestens einer Po- 
lyol-L6sung mit eIner Oder mehrerer LGsungen oder Suspensionen 
des Oder der gewunschten Wirkstoffe im gewUnschten Verhaitnis auf 
etwa 1 0 - 90 Gew.-%, Insbesondere 50 bis 72 Gew.-% eingestelit. 
Die VersprOhung wird durch Zerstauben mittels DQsen, vorzugsweise 
mittels eines Zentrifugalzerstaubers. in eInem auf eine Temperatur 
von 120 bis 300 "C, vorzugsweise 140 bis 190 "C erwarmten, trocke- 
nen, zentrlfugal eingeblasenen Luftstrom durchgefQhrt. Die Menge 
der zugefQhrten Polyolldsung und der eingeblasenen Helliluft wird so 
abgestimmt, 6a& das erhaltene pulverfGrmige Substanzgemisch bis 
auf einen Wassergehalt von etwa 0,1 bis etwa 1 Gew.-%, gegebe- 
nenfalls im FlleBbett, getrocknet wird. Auf jeden Fall sollte der Was- 
sergehalt unterhalb 1 Gew.-% liegen. 



35 
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Die Wirbleschichtgranulation wird, wie z. B. in P. Grassmann. F. 
Widmer „ EinfOhrung in die themiische Verfahrensteclinik" beschrie- 
ben, durchgefilhrt. 

^ Aufgrund der besonderen Herstellungsart durch VersprQhen einer 

wflRrigen Ldsung ist es mttglich. nicht wasserlttsliche und wasserlOs- 
liche Zusatze. wie z. b. Zitronensaure, SQBstoffe, insbesondere Ace- 
sulfam K. Aspartam®, Saccharin. Cyclamat, Sucralose, Neohesperi- 
din DC, Farbstoffe sowie pharmazeutische Wirkstoffe, wie z. B. Anal- 
getika, Antacida und dergleichen. Vitamine und gegebenenfalls Spu- 
renelemente homogen in den erfindungsgemSBen Zusammensetzun- 
gen. bzw. festen Formulierung und den daraus hergestellten Tablet- 
ten zu verteilen. 

Die gegebenenfalls zuzusetzenden Bindemittel sind dem Fachmann 
15 geiaufig und dienen der ErhOhung der Festigkeit der Zusammenset- 
zung. Als Bindemittel bevorzugt sind Cellulose-Derivate, insbesonde- 
re Hydroxypropylmethylcellulose. Carboxymethylcellulose oder Star- 
ke. 

Die so charakterisierten Polyol-Zusammensetzungen besitzen eine 
20 Reihe von vorteilhaften Tablettierelgenschaften: 

Oberraschenderweise kann festgestellt werden, daH durch das erfin- 
dungsgemaBe Verfahren unter Verwendung der erfindungsgemaBen 
Zusammensetzungen teste Formulierungen, insbesondere Tabletten, 
mit einem erheblich verbesserten Geschmacksbild und sensorischem 
MundgefQhl erhalten werden. Gleichzeitig sind diese vorteilhatten Ei- 
genschaften mit der MOglichkeit verbunden, die durch Co-Spruhtrock- 
nung bzw. Wirbelschlchtgranulation erhaltenen Zusammensetzungen 
direkt zu verpressen. Es handelt sich dabel also um direkt verpreBba- 
re Wirkstoffformullerungen (DC-Wirkstoffe). 

Bei Verwendung von Formulierungen mit einem hohen Mineralstoff- 
gehalt von bis zu 90 Gew.-% werden einerseits drastisch verbesi arte 
Tablettierelgenschaften gefunden, andererseits sind die hergestellten 
Tabletten wahrend des Verpackungsvorgangs durch einen wesentlich 
35 geringeren Abrieb gekennzeichnet. Auch werd - n bel Verwendung der 
erfindungsgemaBen Zusammensetzungen bei gleicher PreBkraft, wie 
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sie bei bekannten polyolhaltigen Formulierungen angelegt wird, hdr- 
tere Tabletten mit glatteren Oberfiachen erhalten. Dieses anfangllch 
empfundene verbesserte sensorische GefQhl im Mund wird auch 
beim Kauen Oder Lutschen empfunden. da der sonst Qbliche kreldige, 

5 Oder gegebenenfalls seifige Geschmack weitestgehend uberdeckt ist. 
Uberraschender Weise wird jedoch nicht nur das Geschmacksbild 
disser Mineralstofftabletten verbessert. Auch Formulierungen, in die 
SuBerst bitter schmeckende Wirkstoffe eingearbeitet sind, werden als 
wesentlich wohlschmeckender empfunden, da der Bittergeschmack 

10 nicht mehr so extrem durchschlSgt. 

Die nachfolgenden Beisplele dienen der besseren Veranschaulichung 
der beschriebenen und beanspruchten Erfindung, sind Jedoch nicht 
zur Einengung des Schutzbereichs auf diese Beisplele geeignet. 
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Be I s p I I e 

Beispiel 1 

Antacidum-Tablette 

Zusammensetzung der Tablettiermischung: 

Calciumcarbonat 65,50 % 

Karion Instant 28,19 % 
Karion Pulver P300 4,70 % 

Chlorophyllin 100 % 0,01 % 

Neohesperidin DC 0,10 % 

Pfefferminzaroma Naefco 0,30 % 

(Fa. FIrmenich) 

Mg-Stearat 1,00% 

15 Mechanische Herstelluna der Mischung : 

Calciumcarbonat und Sorbit (Karion Instant und Karion Pulver P300) 
werden In einem Turbulamlscher 5 Minuten gemlscht. AnschlieBend 
wird Chlorophyllin, Neohesperidin DC und das Pfefferminzaroma zu- 
gegeben und weltere 5 Minuten gemischt. Die Mischung wird durch 
20 ein Sieb mit einer Porenweite von 1 mm gegeben. Ober die gesiebte 
Mischung wird Magnesiumstearat durch ein Sieb, das eine Porenwei- 
te von 250 pm aufwelst. aufgesiebt und emeut 5 Minuten gemischt. 
Die so erhaltene Mischung wird tablettiert. 

Herstelluna der Mischung durch Co-VersprQhen : 

23 

Calciumcarbonat, Sorbit, Neohesperidin DC und Chlorophyllin wer- 
den in der vorher genannten Weise cogesprtiht. Das cogesprUhte 
Material und das Aroma werden im Turbulamischer vorgelegt, Ma- 
gnesiumstearat Qber ein Sieb, das eine Porenweite von 250 pm auf- 
30 welst, aufgesiebt und 5 Minuten gemischt. Die so erhaltene Mischung 
wird tablettiert. 



35 
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Ergebnisse: 







Mechan. Mischung 


CogesprQhtes Mate- 

1 ICil 


J 


TablettiBFuna 
(qualitativ) 


Mischuna rieselt sehr 
schlecht, MatritzenfQI- 
lung nicht immer 
vollstandig, Deckein 
der Tabletten 


tierung 


10 


Flie&neigungswinkel 


37,5° 


32.6" 




Tablettenhdrte 


40Nbei 19 KN 
(max. erzielbare Ta- 
blettenhdrte) 


129 N be! ca. 8 KN 


15 


Srei. Tablettengewicht 


nicht auswertbar 


0.19 % 




Abrleb (Roche) 


nicht auswertbar 


0,37 % 


20 


Sensorik 


stark kreldiger Ge- 
schmack, MundgefUhl 
stark kreldig, sehr 
stumpf, Aroma wenig 
ausgeprdgt, da vom 
kreidigen Geschmack 
maskiert 


gut kaubare Tabletten 
ohne kreidiges Mund- 
gefUhl, Geschmack 
nur sehr schwach 
kreidig. Aroma gut 
erkennbar 


25 


Wirkstoff-Verteilung 




Mittelwert 

(in % vom theoret. Wert) 


98.2 


99,9 


30 


Abweichung 
(min/max) 


96.0 - 99.8 


99,6-100,2 




Abweichung 


3.8 % 


0,6 % 



35 
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Beispiel 2 

Analgetikum-Tablette 

Zusammensetzung des Tablettiermaterials: 

5 Acetylsalicylsaure (ASS) 74,0 % 

Sorbit-Antell 24,5 % 

(Instant-Qualitat beigerr.ischt, br.v. rr.W ASS gssprjht) 
Acesulfam K 0,5 % 

Magnesiumstearat 1 ,o % 

Tablettier- und Geschmacksveraleich 

Herstellung einer mechanischen Mischung: 

ASS wird durch Mahlung fein gepulvert und mit Sorbit Instant im Tur- 
bula-SchQttel-Mlscher einschlielilich des mikronisierten SQBstoffes 
15 ASK verrieben. AnschlieBend erfolgt eine Siebung zur Desagglome- 
ration mit einem 1 mm-Sieb und die Nachmischung mit Magnesium- 
stearat und anschliefiend die Tablettiemng. 

Herstellung von co-gesprQfitem Tabletten Material: 

20 Feingepulverte, gemahlene ASS wird teilweise (ca. 5 %) in der Wir- 
belschlcht vorgelegt. und der Rest im Verhaitnis von ca. 1 : 1 in Sor- 
bitiesung dispergiert. Die Dispersion wird durch Ruhren aufrecht er- 
halten und mit dem SQRstoff ASK direkt in das Wirbelbett gespriiht, 
bei gleichzeitiger Wasserverdampfung. 

25 Dem so gebildeten relativ felnen Spriihgranulat wird als Gleltmittel 1 
% Magnesiumstearat beigemischt. Die erhaltene Mischung wird di- 
rekt tablettiert. 



30 
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Erg bnisse: 





Mechan. Mischung 


CoaesprUhtes Mate- 
rial 


Aussehen 


wenig riesetfdhige 
Mischuna, deren bei- 
den Hauptkomponen- 
ten erkennbar sind 


homogenes, gut rie- 
selfShiaes Tablettier- 
Granulat 


Tablettierung: 
500 mg 

Prelikraft 10 kN 






Tablettenhdrte: 


SON 


210 N 


Abrleb (Friab.) 


0,5 % 


0,3 % 


Sensorik 


sduredominanter Ge- 
schmack, hohe Ober- 
fldchenrauheit der 
Tablette 


gemilderter sQQsaurer 
Geschmack, ange- 
nehmes Kauverhalten 
(glatte, wenig saug- 
fdhige Oberfidche) 



Beispiel 3 
Vitamin C-Tablette 

Ascorbinsaure 87,7% 

Sorbit 10,0% 

Orangenaroma 0,7 % 
(pulverfarmlg) 

Acesulfam K 0,6 % 

Mg-Stearat i,o% 



Herstellung elner mechanischen Mischung: 

Die feinkristalline Ascorbinsaure wird im Turbula-Schiittelmischer mit 
Sorbit Instant (KGmung unter 0,3 mm), SQ&stoff und Aroma innig ver- 
rieben. Danach wird das Gleitmittel Magnesium-Stearat aufgesiebt 
und eingemischt. 
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Herstellung von co-g spriihtem Tablettiermat rial: 

Ascorbinsaure, Sorbit und SQBstoff werden mit ca. 40 % Feststoffan- 
tell In Wasser bei 40 X gelOst und auf ein gleichermaaen zusam- 
mengesetztes Bett von Kristallkeimen (Anteil an der Gesamtmasse 
ca. 15 %) jm Wirbelgerat aufgesprOht. Das Spriihgranulat wird vor 
der Tablettierung nfiit dem glelchen Aroma und Magneslum-Stearat 
vermischt. 



Ergebnisse: 



10 




Mechan. Mischung 


CogesprOhtes Mate- 
rial 


15 


Aussehen 


Sorbitpartikel sind 
vereinzelt erkennbar 


homogenes, gut rie- 
selfahiges Tablettier- 
granulat 




Tablettierung: 
Menge: 500 mg 
Preakraft 20 kN 






20 


Tablettenharte: 


20 N 


160 N 


Abrieb (Friab.) 


22% 


0.2 % 


25 


Sensorik 


2u weiche Tabletten, 
rauhe Oberfiache, 
(nicht akzeptables 
Ergebnis) 


sQUsaure Vitamin C- 
Tablette mit glatter 
Oberflache und ange- 
nehmen Kaueigen- 
scliaften 
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PatentansprUche 

1 . Verfahren zur Verbesserung des Geschmacksbildes von festen 
Formullerungen, welche einen Oder mehrere Wirkstoffe enthalten, 
^ dadurch gekennzeichnet, dad man eine einen Oder mehrere 

Wirkstoffe enthaltende Zusammensetzung, erhaitlich durch Co- 
SprQhtrocknung bzw. Wirbelschlchtgranulation mit mindestens ei- 
nem Polyol, bzw. Kohlehydrat durcn Verprsssen in einer fsstsn 
Darreichungsfonn herstelit. 

10 2. Verfaliren gemflll Anspruch 1 dadruch gekennzeichnet, dal^ es 
sich bei den durch Co-SprOhtrocknung bzw. Wirbelschlchtgranu- 
lation erhaltenen Zusammensetzungen urn direkt verpreBbare 
Wirkstoffformulierungen handelt. 

3. Verfahren nach den AnsprOchen 1 - 2 dadurch gekennzeichnet, 
15 dad man eine Zusammensetzung venvendet, welche ge- 

schmackskon-igierende Substanzen und gegebenenfalls Farbstof- 
fe enthdit. 

4. Zusammensetzung nach den Anspruchen 1 - 3, erhaitlich durch 
Ldsen von mindestens einem Polyol in Wasser und LOsen Oder 
Suspendieren mindestens eines WIrkstoffs in einem Lttsungsmit- 
tel und Verspruhen des erhaltenen waUrigen Gemlschs in einem 
Luftstrom mIt einer Temperatur von 120 bis 300 "C, insbesondere 
140 bis 190 X. 

Zusammensetzung nach den AnsprOchen 1 - 4, erhaitlich durch 
LOsen von mindestens einem Polyol in Wasser und LOsen oder 
Suspendieren mindestens eines Wirkstoffs in einem LOsungsmit- 
tel und Verwirbelung des erhaltenen waiirlgen Gemlschs in einem 
Luftstrom mIt einer Temperatur von 40 bis 120 °C. 

Zusammensetzung nach einem oder mehreren der AnsprQche 1 - 
5, dadurch gekennzeichnet, daB sie mindestens 

a) einen Wirkstoff, 

b) ein Polyol, 

c) gegebenenfalls einen natiirlichen oder synthetischen SuBstoff 
und 

gegebenenfalls einen Farbstoff enthait. 
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7. Zusammensetzung nach Anspruch 6, dadurch gekennzeichnet, 
daa si einen SQBstoff aus der Gmppe Saccharin, Aspartam®, 
Acesulfam K, Neohesperidin DC. Sucralose, Thaumatin oder 
Stevlosid enthdit. 

8. Zusammensetzung nach einem Oder mehreren der AnsprCiche 1 - 
7, dadurch gekennzeichnet, da& sie mindestens einen Oder meh- 
rere Polyol(e) aus der Gruppe Sofbit, iviannii, Laciii, isomalt, 
Maltit, Erythrit oder Xylitenthait. 

9. Feste Formulierung mit verbessertem Geschmacksbild, herge- 
stellt nach einem Verfahren gemSB der AnsprOche 1 - 3. 

10. Feste Fomulierung gemSR Anspruch 9. dadurch gekennzeichnet, 
dalJ darin 10 bis 90 Gew.-%, insbesondere 25 bis 75 Gew.-%, 
IWineralstoffe aus der Gruppe physiologlsch vertrSgiicher Ca-, 
Mg-, Na-, K-, Fe- und Zn-Saize, gegebenenfalls Spurenelemente 
and gegebenenfalls ein oder mehrere Vitamine, sowie und gege- 
benenfalls ein Oder mehrere eventuell bitter schmeckende Wirk- 
stoffe enthalten sind. 

1 1 . Feste Fomiulierung gernflB Anspruch 9, dadurch gekennzeichnet, 
dali darin ein oder mehrere Wirkstoffe aus der Gruppe Analgeti- 
ka, Antaclda, Antiallergika, Honnone, Steroide, Ostrogene, Kon- 
trazeptiva, nasale Dekongestionsmittel, Hi- und HrAntagonisten, 
B2-Stimulantien, Vasodilatoren, Antihypertensiva, infektionsvor- 
beugende Mittel, Laxantien, Antltussiva, Bronchodilatoren, IVIittel 
gegen Halsschmerzen, Wismut und seine Saize, Pilzmittel, Anti- 
biotika, Alkaloide, orale Hypoglycaemica, Diuretica, Cholesterin 
senkende Mittel enthalten sind. 

12. Feste Formulierung gemSB Anspruch 9, dadurch gekennzeichnet, 
daB darin ein oder mehrere pharmazeutische Wirkstoffe in einer 
Menge von 0,1 bis 70 Gew-% enthalten sind. 
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WaKara Vardffantiiohungan aind dar f=OTtaatzung von Fold C zu 
antnahman 



Siaha Anhang PatantfamHia 



* Baaondara Katagorian von angayabanan Varoffantiiohungan 
'A* VafOffanthohung, dia dan allgemainan Stand dar Tachnit dafiniart, 
abar ntcht afa baaondara badautaam aruutchan iit 

'E* lltaraa Ookumant, daa jadooh arat am odar naoh dam intamationalan 

Anmakiadatum vanOffentfioht wordan ist •y^* 

'L* Vardffanttiehung. (£a gaaignat iat, afnan PrtoritAtaariipruoh zwaifathaft ar- 
tchainan zu lasaan, odar duroh die daa Varfiffantlichungi datum einar 
andaran im Racharehenbarioht ganannten VarOffantltohung balegt warden 
aoU odar die aua ainam andaran boaondaran Grund angagaban iat (wia 
ausgafahrt) 

*0' Vardffantliotiung, dia ak>h auf ainft mttndliohaOffanbaning, 

aina Benutzung, aina AuaataHung odar andara MaBnahman baziaht 
*P' Var«tfantUohung, dia vor dam intamationalan Annwkladatum. atwr naoti 



T Spatara VarOffantllohung, dia naoh dam intamationalan Anmaldedotum 
Oder dam PrioritOtadatum varOffanttiohit wordan mX und mit dar 
AnntaMung nioht kollidiart, aendam nur zum VaratAndntt daa dar 
Erfindung zugrundatiagaRden Prinxipa odar dar ihr zugrundaliagandan 
Thaoria angagaban iat 
*X* Vai«ffantliehung von baaondarar Badautung; die baanapruohta Erfindung 
kann allain aufgrund diaaar VaiOffanUiohung nioht ala neu odar auf 
arftndanaohar Ttttigkart baruhand t>«traohtat warden 
VarOffentliohung von baaondarar Badautung; die baonapruohta Erfindung 
kann nioht ala auf arfindariaohar Tfltig^ait baruhand batraohtat 
warden, wann die VarOffanttiohung mit ainar odar mahraran andaran 
VarOffanttiohungan diaaar Katagorta in Varbtndung gabraoht wird und 
daaa Vaibtndung fUr ainen Fadvnann nohaltagand iat 
VerOHantltohung, die Mitgliad daraalban Potentfamifia iat 
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